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5HVLOLHQFHDQGWHFKQRORJ\UHIUHVKPHQWSURJUDPV
5HVLOLHQFHLV WKHDELOLW\RIV\VWHPVWRPLWLJDWH WKHVHYHULW\DQGOLNHOLKRRGRIIDLOXUHVRU ORVVHVDVZHOODV WREH
DEOHWRDGDSWWRFKDQJLQJQHHGVDQGFRQGLWLRQVE\UHVSRQGLQJDSSURSULDWHO\7KDWLVUHVLOLHQFHLVWKHFDSDELOLW\RID
V\VWHP IRU FRSLQJZLWK VRXUFHV RI FKDQJHZKHWKHU LQWHUQDO RU H[WHUQDO )RUPRVW DXWKRUV D V\VWHP LV VDLG WR EH
DGDSWDEOHZKHQ LW H[KLELWV WKH FDSDELOLW\ IRU DFFRPPRGDWLQJ LQWHUQDO VRXUFHV RI FKDQJHZKHUHDV LW LV IOH[LEOH LI
WKRVHVRXUFHVRIFKDQJHWKDWFDQEHFRSHGZLWKDUHH[WHUQDO&RSLQJZLWKLQWHUQDOVRXUFHVRIFKDQJHWKDWFDQWRD
UHDVRQDEOHH[WHQWEHDQWLFLSDWHGLVPDLQO\DFKLHYHGLQWKHUHTXLUHPHQWVGHILQLWLRQDQGGHVLJQSKDVHVPDWHULDOL]LQJ
LQWKHDSSURSULDWHDUFKLWHFWXUH WKHULJKWVHOHFWLRQRIWKHHOHPHQWVDQGWKHSHUWLQHQWLGHQWLILFDWLRQRIWKHLQWHUIDFHV
2QWKHRWKHUKDQGH[WHUQDOVRXUFHVRIFKDQJHFDQQRWEHDQWLFLSDWHGLQWKHVDPHZD\DQGWDFNOLQJVDWLVIDFWRULO\WKHP
SRVHV KLJKHU FKDOOHQJHV +HUH LV ZKHUH WHFKQRORJ\ UHIUHVKPHQW SURJUDPV FRPH LQWR WKH SLFWXUH DV WKH\ DOORZ
V\VWHPVWRHYROYHHLWKHULQUHVSRQVHWRWKHJURZLQJQHHGVRUWREHQHILWIURPWKHDYDLODELOLW\RIPRUHDGYDQFHGDQG
UHOLDEOH HOHPHQWV DQGRU WHFKQRORJLHV $ QXPEHU RI DXWKRUV KDYH VWDWHG WKH QHHG IRU WHFKQRORJ\ UHIUHVKPHQW
SURJUDPVWREHDQLQWHJUDOSDUWRIV\VWHPVHQJLQHHULQJHIIRUWVHVSHFLDOO\IRUYHU\FRVWO\DQGFRPSOH[V\VWHPVZLWK
YHU\ORQJRSHUDWLRQDOOLYHV0DQ\H[SHQVLYHDQGFRPSOH[V\VWHPVKDYHORQJRSHUDWLRQDOOLYHVGXULQJZKLFK
WKH\H[KLELWDSHUIRUPDQFHGHJUDGDWLRQWKDWFRXSOHGZLWKQHZUHTXLUHPHQWVRUGHPDQGVFRPLQJIURPWKHXVHUWKDW
WKHV\VWHPFDQQRWIXOILOO\LHOGVWKHVRFDOOHGSHUIRUPDQFHFDSDELOLW\JDS\LHOGLQJWKHPWUXO\REVROHWHRULQDGHTXDWH
IURP D IXQFWLRQDO SHUVSHFWLYH 7KH QHHG IRU DQ HIIHFWLYH V\VWHP GHVLJQ WKDW DOORZV IRU V\VWHP HYROYDELOLW\ KDV
VLQFHORQJEHHQUHFRJQL]HGDQGXVHRI&RPPHUFLDORIIWKH6KHOI&276HOHPHQWVKDYHEHHQWUDGLWLRQDOO\VHHQDV
D NH\ RSSRUWXQLW\ IRU LQVHUWLQJ WHFKQRORJ\ LQWR RSHUDWLRQDO V\VWHPV DOWKRXJK WHFKQRORJ\ UHIUHVKPHQWV GR QRW
QHFHVVDULO\KDYHWREHIRFXVHGRQWHFKQRORJ\DORQHDVPRWLYDWLQJSHUVRQQHORSHUDWLQJDQGPDLQWDLQLQJV\VWHPVLV
DOVRNH\WRVXFFHVVIXOWHFKQRORJ\UHIUHVKPHQWLQLWLDWLYHV7KHXSSHUSDUWRIWKHFDSDELOLWLHVJDSWKHIUDFWLRQDERYH
WKHLQLWLDOSHUIRUPDQFHOHYHOFDQEHGLPLQLVKHGWKURXJKWKHLPSOHPHQWDWLRQRIDWHFKQRORJ\UHIUHVKPHQWSURJUDP
ZKHUHDVWKHORZHURQHWKHIUDFWLRQEHORZWKHLQLWLDOSHUIRUPDQFHOHYHOFDQEHUHGXFHGZLWKDEHWWHUPDQDJHPHQWRI
WKH ORJLVWLFV VXSSRUW UHVRXUFHV HVSHFLDOO\ WKURXJK WKH LPSOHPHQWDWLRQ RI SHUIRUPDQFHEDVHG ORJLVWLFV 3%/
FRQWUDFWV DV GHSLFWHG LQ )LJ  7KH VXFFHVVIXO LPSOHPHQWDWLRQ RI 3%/ LQLWLDWLYHV UHTXLUHV D VROLG FRQWUDFWXDO
IUDPHZRUNIXUWKHUPRUHVXFKLQLWLDWLYHVDUHVXEVWDQWLDOO\OHYHUDJHGE\WKHVRFDOOHGWUDQVLWLRQFRQWUDFWV
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)LJ7KHFDSDELOLWLHVJDSDVDQLQGLFDWRURIODFNRIUHVLOLHQFH

(YHQ LI V\VWHPV DUH VDWLVIDFWRULO\ FRPPLVVLRQHG WKH EHJLQQLQJ RI WKHLU RSHUDWLRQDO OLYHV UHSUHVHQWV ERWK
RSSRUWXQLWLHVDQGFKDOOHQJHVLQWKHHQJLQHHULQJDQGEXVLQHVVGRPDLQV0DLQWDLQLQJDFRQVWDQWOHYHORISHUIRUPDQFH

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RUDVFRQVWDQWDVIHDVLEOHRYHUWLPHLVDIRUPLGDEOHFKDOOHQJHIURPWKHHQJLQHHULQJSHUVSHFWLYHDQGLWLVERWKDQHHG
FXVWRPHUVKDYHDQGDQH[FHOOHQWRSSRUWXQLW\IRUHQJLQHHULQJILUPVWKDWDUHVHHQPRUHDVSURYLGHUVRIHIIHFWLYHDQG
HIILFLHQW OLIHF\FOH VROXWLRQV UDWKHU WKDQ PHUH GHVLJQHUV RI V\VWHPV $ WHFKQRORJ\ UHIUHVKPHQW SURJUDP LV ZKDW
HQDEOHVHQJLQHHULQJILUPVDQGFXVWRPHUVDOLNHWRPDLQWDLQWKHSHUIRUPDQFHRIILHOGHGV\VWHPVDVDOLJQHGDVSRVVLEOH
ZLWK HYROYLQJ FXVWRPHU
V QHHGV RU GHPDQGV 7HFKQRORJ\ UHIUHVKPHQW DFWLYLWLHV PD\ EH SURDFWLYH RU UHDFWLYH ,Q
VRPHLQVWDQFHVWKH\ZLOOEHFDUULHGRXWDVDUHVXOWRISHUFHLYHGIXQFWLRQDOGHILFLHQFLHVUHDFWLYHDFWLYLWLHVZKHUHDV
LQ VRPH RWKHU FDVHV WKH WHFKQRORJ\ UHIUHVKPHQW DFWLYLWLHV PD\ EH LPSOHPHQWHG WDNLQJ DGYDQWDJH RI VHYHUDO
FLUFXPVWDQFHV VXFK DV DYDLODELOLW\ RI UHVRXUFHV DQG SODQQHG XQDYDLODELOLW\ RI WKH V\VWHP WR DQWLFLSDWH QHZ RU
HYROYLQJQHHGVSURDFWLYHDFWLYLWLHV7KHPHWKRGRORJ\GHVFULEHGEHORZGRHVQ
WGLIIHUHQWLDWHEHWZHHQWKHPSRWHQWLDO
DFWLYLWLHVDUH LGHQWLILHGDQGVFUHHQHGDQG WKH IHDVLEOHRQHV WKDW\LHOG WKHEHVWRYHUDOO UHVXOWVZLOOEH LPSOHPHQWHG
UHJDUGOHVVRIZKHWKHU WKH\DUHUHDFWLYHRUSURDFWLYH6\VWHPUHVLOLHQFHZLOOEHPRUHUHLQIRUFHGLI WKHLPSOHPHQWHG
WHFKQRORJ\UHIUHVKPHQWDFWLYLWLHVDUHSURDFWLYHVRWKDWWKHV\VWHPLVUHDG\WRFRSHZLWKH[WHUQDOVRXUFHVRIFKDQJH
EHIRUHWKH\DFWXDOO\KDSSHQUHDFWLYHDFWLYLWLHVZLOODOVRHYHQWXDOO\UHVXOWLQLQFUHDVHGV\VWHPFDSDELOLW\IRUFRSLQJ
ZLWKWKRVHFKDQJHVWKXVFRQWULEXWLQJWRHQKDQFHGV\VWHPUHVLOLHQFH,QDQ\FDVHWHFKQRORJ\UHIUHVKPHQWDFWLYLWLHV
HQKDQFH V\VWHPV
 UHVLOLHQFH DV GHSLFWHG LQ )LJ  WKH SOXV VLJQV QH[W WR WKH DUURZVPHDQ WKH SRVLWLYH HIIHFW RU
FRQWULEXWLRQRI WKH HOHPHQW DW DUURZEDVHRQ WKH HOHPHQW RQ DUURZKHDG7KHQH[W VHFWLRQ H[SODLQV LQGHWDLO WKH
WHFKQRORJ\UHIUHVKPHQWPHWKRGRORJ\WKDWZDVGHYHORSHGIRULWVXVHZLWKPLOLWDU\VKLSVDQGVXEPDULQHVZLWKWKH
HQGJRDORIPDLQWDLQLQJWKHLUSHUIRUPDQFHDVFRQVWDQWDVSRVVLEOHRYHUWLPHDQGWKXVHQKDQFLQJWKHLUUHVLOLHQFH7KH
PHWKRGRORJ\ZDVODWHUJHQHUDOL]HGVRWKDWLWFRXOGEHDSSOLHGWRDQ\FRPSOH[V\VWHP
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)LJ,PSDFWRIWHFKQRORJ\UHIUHVKPHQWSURJUDPVLQV\VWHPV
UHVLOLHQFH
7HFKQRORJ\UHIUHVKPHQWPHWKRGRORJ\
6L[ FRPPLWWHHVZHUH LGHQWLILHG DV QHFHVVDU\)LUVW WKH&XVWRPHU/LDLVRQ2IILFH &/2 HQVXUHV WKDW WKHUH LV D
VLQJOHFKDQQHORIFRPPXQLFDWLRQIURPWKHHQG&XVWRPHUWRWKH&RQWUDFWRU7KURXJKWKLVFRPPLWWHHWKH&RQWUDFWRU
UHFHLYHV WKH QHFHVVDU\ LQSXWV LQ IRUP RI SHUFHLYHG QHHGV RU IXQFWLRQDO GHILFLHQFLHV WKDW KDYH WR EH UHVROYHG RU
GHFLVLRQV UHJDUGLQJ SRWHQWLDO LPSOHPHQWDWLRQ RI SURSRVHG WHFKQRORJ\ UHIUHVKPHQW DFWLYLWLHV 6HFRQG WKH
7HFKQRORJ\5HIUHVKPHQW3URJUDP6WHHULQJ&RPPLWWHH6&LVLQWHJUDWHGE\PHPEHUVRIWKHRUJDQL]DWLRQVRIERWK
WKH&XVWRPHUDQGWKH&RQWUDFWRUZKRSURYLGHJXLGDQFHRQNH\LVVXHVVXFKDVSROLF\DQGREMHFWLYHVEXGJHWFRQWURO
DOORFDWLRQ RI UHVRXUFHV DQG FULWLFDO GHFLVLRQV 7KLUG WKH 7HFKQRORJ\ 5HIUHVKPHQW 3URJUDP 2IILFH 32 LV
UHVSRQVLEOHIRUWKHVWXG\DQGGRFXPHQWDWLRQLQGHWDLORIWKHSRWHQWLDOWHFKQRORJ\UHIUHVKPHQWDFWLYLWLHVUHO\LQJRQ
WKHLQSXWVIURPWKHWZRREVHUYDWRULHV)RXUWKWKH6XSSO\&KDLQ2EVHUYDWRU\6&2VFDQVWKHVXSSO\FKDLQWRGHWHFW
SRWHQWLDO SUREOHPV DQGRU RSSRUWXQLWLHV 3UREOHPV FRXOG WDNH WKH IRUP RI VXSSOLHUV GLVDSSHDULQJ GHFLGLQJ WR
GLVFRQWLQXHSURGXFWLRQRUVXSSRUWRIDFHUWDLQSURGXFWRUDEDQGRQLQJDFHUWDLQWHFKQRORJ\2EVROHVFHQFHLVRQHRI
WKH PDMRU FRQFHUQV RYHU WKH RSHUDWLRQDO OLIH RI V\VWHPV DQG KDV EHHQ ZLGHO\ DGGUHVVHG )LIWK WKH
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7HFKQRORJ\6XUYHLOODQFH2EVHUYDWRU\ 762NHHSVDQH\HRQ WHFKQRORJLFDOGHYHORSPHQWV HYHQ LQRWKHU ILHOGVRU
HQYLURQPHQWV WKDW FRXOG DGG YDOXH LQPDLQWDLQLQJ WKH FDSDELOLWLHV RI WKH V\VWHP GXO\ XSGDWHG RU LQ VROYLQJ QHZ
QHHGV SRVHG E\ WKH FXVWRPHU 6L[WK DQG ILQDO WKH &RQILJXUDWLRQ &RQWURO %RDUG &&% NHHSV FRQWURO RI WKH
FRQILJXUDWLRQ RI WKH GHOLYHUHG V\VWHPV HVVHQWLDO WR RUFKHVWUDWH HIIHFWLYHO\ DQG HIILFLHQWO\ WKH ORJLVWLFV VXSSRUW
UHTXLUHGIRUWKHLUVXVWDLQPHQWWKURXJKRXWWKHLURSHUDWLRQDOOLYHV7KHSURFHVVLVGLYLGHGLQHLJKWVWHSVDQGLVGHSLFWHG
DVDIORZFKDUWLQ)LJ%ULHIO\VWDWHGWKHLGHQWLILHGWHFKQRORJ\UHIUHVKPHQWRSSRUWXQLWLHVDUHIHGLQWRD3UHOLPLQDU\
/LVWPDLQWDLQHGE\WKH3URJUDP2IILFH7KRVHRSSRUWXQLWLHVWKDWIRUWKH6WHHULQJ&RPPLWWHHGHVHUYHIXOODQDO\VLVDUH
FRPSLOHGLQWKH'HWDLOHG$QDO\VLV/LVWZKLFKLVVXEPLWWHGWRWKH3URJUDP2IILFHIRUDIXOODVVHVVPHQW7KHOLVWRI
RSSRUWXQLWLHV DVVHVVHG LQ GHWDLO DQG LQLWLDOO\ SULRULWL]HG WDNLQJ LQWR DFFRXQW LQKHUHQW ULVN DV ZHOO DV H[SHFWHG
LPSURYHPHQWVLQFDSDELOLWLHVSHUIRUPDQFHDQGOLIHF\FOHFRVWVEHFRPHVWKH5DQNHGDQG'HWDLOHG/LVWZKLFKLVVHQW
EDFNWRWKH6&IRUWKHILQDOSULRULWL]DWLRQRIWKHRSSRUWXQLWLHVWDNLQJFRVWDQGWLPHVFDOHVLQWRFRQVLGHUDWLRQ7KHODVW
ZRUGLVZLWKWKH&XVWRPHU(DFKRIWKHHLJKWVWHSVLVGHVFULEHGLQPRUHGHWDLOQH[W



)LJ7KHWHFKQRORJ\UHIUHVKPHQWSURFHVV

2.1. Identification of needs and technology refreshment opportunities (Step 1) 
7KHGHILFLHQFLHVRUQHHGVPD\FRPHIURPHLWKHUWKH&XVWRPHUQRWLILHGWKURXJKLWV/LDLVRQ2IILFHRUIURPWKH
6XSSO\ &KDLQ 2EVHUYDWRU\ FRQWLQXRXVO\ VFUXWLQL]LQJ WKH VXSSO\ FKDLQ WR VSRW SRWHQWLDO SUREOHPV VXFK DV
REVROHVFHQFH RI FRPSRQHQWV FORVLQJ RI SURGXFWLRQ RU PDLQWHQDQFH OLQHV DQG WKH OLNH 3RWHQWLDO WHFKQRORJ\
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UHIUHVKPHQW DFWLYLWLHV DUHNHSW LQ DG\QDPLF OLVW FRQWLQXRXVO\XSGDWHG DVQHZRQHV DUH LGHQWLILHG DQG DV H[LVWLQJ
RQHV DUH DVVHVVHG LQ GHWDLO XQWLO D ILQDO GHFLVLRQ FRQFHUQLQJ ZKHWKHU WR LPSOHPHQW WKHP RU QRW LV PDGH 7KH
RSSRUWXQLWLHV LGHQWLILHGE\ERWKREVHUYDWRULHVDUHIXUQLVKHG WR WKH3URJUDP2IILFHIRUDSUHOLPLQDU\DVVHVVPHQWRI
WKHLUSRWHQWLDO:KHQVHYHUDORSSRUWXQLWLHVDUHLGHQWLILHGDVSRWHQWLDOVROXWLRQVWRDSHUFHLYHGQHHGRUSUREOHPPXOWL
FULWHULDWHFKQLTXHVVXFKDVWKH$QDO\WLF+LHUDUFK\SURFHVVWKH(/(&75(PHWKRGRUWKH'HOSKLPHWKRGFDQEHXVHG
2.2.  Alignment of opportunities with system's priorities (Step 2) 
$OOQHHGVDUHRIFRXUVHWKRURXJKO\DVVHVVHGEXWVLQFHQRWDOORSSRUWXQLWLHVPD\EHDQDO\]HGLQGHWDLOEHFDXVHRI
ODFNRIWLPHDQGUHVRXUFHVLQRUGHUWRGHWHUPLQHZKDWRSSRUWXQLWLHVZLOOEHH[SORUHGLQGHWDLOLWLVQHFHVVDU\WRKDYH
VRPH FULWHULD WKDW ZLOO DOORZ WR REMHFWLYHO\ GLVFULPLQDWH DPRQJ WKH LGHQWLILHG RSSRUWXQLWLHV (YDOXDWLRQ VKRXOG
LQYROYH LGHQWLI\LQJ WKH IHDWXUHV WKDW GLVFULPLQDWH RQH WHFKQRORJ\ IURP DQRWKHU 7KHQ WKH 6WHHULQJ &RPPLWWHH
VHOHFWV WKH RSSRUWXQLWLHV WKDW EDVHG RQ FXUUHQW V\VWHP SHUIRUPDQFH VWDWXV DQG DYDLODEOH UHVRXUFHV GHVHUYH WR EH
VWXGLHGDQGDQDO\]HGLQGHWDLOE\WKH3URJUDP2IILFHZKLFKZLOOUHSRUWEDFNWRWKH6WHHULQJ&RPPLWWHHDIWHUVXFK
GHWDLOHGDQDO\VLVLVFRPSOHWHG7RIDFLOLWDWHWKHREMHFWLYHGHWHUPLQDWLRQRIWKHGHJUHHRIDOLJQPHQWRIDQLGHQWLILHG
RSSRUWXQLW\ ZLWK WKH V\VWHP JRDOV VSHFLILF SULRULWLHV DUH VHW WKDW PD\ EH PHDVXUHV RI HIIHFWLYHQHVV VXFK DV
DYDLODELOLW\PLVVLRQUHOLDELOLW\PLVVLRQGHSHQGDELOLW\RUWKHOLNHRUDWWULEXWHVRUFKDUDFWHULVWLFVVXFKDVFDSDFLW\
VXUYLYDELOLW\DXWRQRP\PDQHXYHUDELOLW\HWF7KHVHOHFWHGSULRULWLHVDUHDVVLJQHGQRUPDOL]HGUHODWLYHZHLJKWV7R
HVWDEOLVKWKHGHJUHHRIDOLJQPHQWRIDQRSSRUWXQLW\ZLWKHDFKSULRULW\WKHYDULDWLRQLQFDSDELOLW\LVWDNHQLQWRDFFRXQW
LQ DFFRUGDQFHZLWK WKH IROORZLQJ YDOXHV  GRHV QRW DIIHFW  PDLQWDLQV DFWXDO FDSDELOLW\  LPSURYHV DFWXDO
FDSDELOLW\DQGLQFRUSRUDWHVQHZFDSDELOLW\
2.3. Preliminary List (Step 3) 
7KH3URJUDP2IILFHJDWKHUVWKHLGHQWLILHGWHFKQRORJ\UHIUHVKPHQWRSSRUWXQLWLHVDQGFRQGXFWVWKHDVVHVVPHQWRI
WKHLU GHJUHH RI DOLJQPHQW RI WKH VSHFLILF SULRULWLHV WR WKH FODVV RI VKLSV WKH\ PD\ DSSO\ WR 7KHVH RSSRUWXQLWLHV
FRPSLOH WKH 3UHOLPLQDU\ /LVW G\QDPLF E\ QDWXUH EHFDXVH LW LV FRQWLQXRXVO\ XSGDWHG ZLWK QHZ LGHQWLILHG
RSSRUWXQLWLHV(YHU\VL[PRQWKVWKH3URJUDP2IILFHGHOLYHUVWKH3UHOLPLQDU\/LVWWRWKH6WHHULQJ&RPPLWWHH
2.4. Refinement by Steering Committee (Step 4) 
7KH6WHHULQJ&RPPLWWHHLQZKLFKPHPEHUVRIWKHFXVWRPHU1DY\DUHUHSUHVHQWHGDVVHVVHVWKHHYDOXDWLRQVPDGH
E\WKH3URJUDP2IILFHDQGUHILQHVWKHP7KLVUHILQHPHQWLVGRQHE\EULQJLQJLQWRFRQVLGHUDWLRQILQDQFLDOSROLWLFDO
DQGVWUDWHJLFLVVXHVWKDWFRPSOHPHQWWKRVHRIWHFKQLFDOQDWXUHWKDWFRQVWLWXWHWKHUHDOPLQZKLFKWKH3URJUDP2IILFH
FRQGXFWVLWVLQLWLDODVVHVVPHQW
List for Detailed Assessment (Step 5)
7KH 3UHOLPLQDU\ /LVW DV DPHQGHG E\ WKH 6WHHULQJ &RPPLWWHH WKURXJK WKHLU HYDOXDWLRQV WXUQV LQWR D /LVW IRU
'HWDLOHG$VVHVVPHQWWKDWLVVHQWWRWKH3URJUDP2IILFH7KLVOLVWFRQWDLQVWKHWHFKQRORJ\UHIUHVKPHQWRSSRUWXQLWLHV
LQLWLDOO\LGHQWLILHGE\WKHGLIIHUHQWVRXUFHVSUHOLPLQDULO\ILOWHUHGE\WKHSURJUDP2IILFHEHFDXVHRIWKHLUDOLJQPHQW
ZLWK WKH VSHFLILFSULRULWLHV WR WKHFODVVRI VKLSV WKH\PD\DSSO\ WR DQG IXUWKHU ILOWHUHGDQG UHILQHGZLWK VWUDWHJLF
SROLWLFDO ILQDQFLDO DQG RWKHU UHOHYDQW FULWHULD E\ WKH 6WHHULQJ &RPPLWWHH 7KLV LV WKH OLVW RI RSSRUWXQLWLHV WR EH
HYDOXDWHGLQIXOOGHWDLOE\WKH3URJUDP2IILFH LQRUGHU WRDVFHUWDLQH[SHFWHGEHQHILWV WREHDFKLHYHGWKURXJKWKHLU
LPSOHPHQWDWLRQ DVZHOO DV DVVRFLDWHG FRVWV DQG ULVNV 7KLV VWHS LQ WKHPHWKRGRORJ\ RQO\ VWDWHVZKDW WHFKQRORJ\
UHIUHVKPHQWRSSRUWXQLWLHVDUHFRQVLGHUHGZRUWK\RIDIXOOGHWDLOHGDQDO\VLV WKHGHWDLOHGHYDOXDWLRQRI WKHVHOHFWHG
RSSRUWXQLWLHVLVFDUULHGRXWLQWKHQH[W6WHS7KLV6WHSLVFRQGXFWHGDWWKH6WHHULQJ&RPPLWWHHOHYHODQGLVQRWD
PHUH
UHYLHZDQGDSSURYDO
RIZKDWZDVGHFLGHGLQ6WHSE\WKH3URJUDP2IILFH$VPHQWLRQHGHDUOLHUWKH6WHHULQJ
&RPPLWWHH EULQJV RWKHU FULWHULD LQWR FRQVLGHUDWLRQ OLNH VWUDWHJLF LVVXHV WKDW PD\ DOWHU WKH SULRULWLHV VHW E\ WKH
3URJUDP 2IILFH WKDW HYDOXDWHG WKH LGHQWLILHG RSSRUWXQLWLHV PDLQO\ ZLWK WHFKQLFDO RSHUDWLRQDO DQG FRVW FULWHULD
7KHUHIRUHLWLVDWUXHWZRVWHSSULRULWL]DWLRQSURFHVVILUVWDW6WHSWKHQDW6WHS
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2.6. Detailed assessment of the technology refreshment opportunities (Step 6) 
7KLVVWHSLVWKHFRUQHUVWRQHRIWKHPHWKRGRORJ\DQGDVVXFKLVGHVFULEHGLQGHWDLO(DFKWHFKQRORJ\UHIUHVKPHQW
RSSRUWXQLW\ 752 LVDVVHVVHG LQGHWDLOE\ WKH3URJUDP2IILFH WDNLQJ LQWRDFFRXQW WKH IROORZLQJ IRXUDVSHFWV 
LQKHUHQWULVNIRUHVHHQLPSURYHPHQWHLWKHULQUHGXFWLRQRIOLIHF\FOHFRVWLQFUHDVHLQFDSDELOLWLHVDQGRULQFUHDVH
LQ SHUIRUPDQFH  DVVRFLDWHG FRVW DQG  DVVRFLDWHG WLPHVFDOHV WLPH IRU WKH RSSRUWXQLW\ WR EH DYDLODEOH IRU
LPSOHPHQWDWLRQDQGWLPHUHTXLUHGWRLPSOHPHQWLW7KLVVL[WKVWHSLQWKHPHWKRGRORJ\LVGLYLGHGLQWRVL[VXEVWHSV

L ,QKHUHQW Risk Index (Sub-Step 6.1). 7KH ,QKHUHQW 5LVN ,QGH[ DVVRFLDWHG ZLWK HDFK WHFKQRORJ\ UHIUHVKPHQW
RSSRUWXQLW\ LV REWDLQHG E\ DVVLJQLQJ D QXPHULFDO YDOXH RI  ORZHVW WR  KLJKHVW RQ WKH IROORZLQJ VL[
GLPHQVLRQVFDOFXODWLQJWKHLUZHLJKWHGDYHUDJHZHLJKWVGHILQHGE\WKH6WHHULQJ&RPPLWWHHVDIHW\VXSSO\OHDG
WLPHWHFKQLFDOFRVWDQGH[RJHQRXVDQ\RWKHUVRXUFHRIULVNQRWLQFOXGHGLQWKHSUHYLRXVRQHV(DFKRIWKHVL[
GLPHQVLRQVGHVFULEHGDERYHLVHYDOXDWHGLQDSRLQWVFDOHLVORZHVWULVNLVKLJKHVW 7KHWHFKQLFDOULVNLV
DVVHVVHG WDNLQJ LQWR DFFRXQW WKH PDWXULW\ RI WKH FRQVLGHUHG WHFKQRORJ\ WKH OLNHOLKRRG RI WKH WHFKQRORJ\ QRW
GHOLYHULQJWKHH[SHFWHGSHUIRUPDQFHDQGWKHFDSDELOLW\RIWKHWHFKQRORJ\IRUEHLQJLQWHJUDWHGLQWKHV\VWHP
LL ,PSURYHPHQW ,QGH[ 6XE6WHS  7KH H[SHFWHG LPSURYHPHQW RI D WHFKQRORJ\ UHIUHVKPHQW DFWLYLW\ FDQ
PDWHULDOL]HLQDQLQFUHDVHLQWKHV\VWHP
VFDSDELOLWLHVVDWLVIDFWLRQRIQHZUHTXLUHPHQWVFXUUHQWO\QRWIXOILOOHGE\
WKHV\VWHPDQLQFUHDVHLQLWVSHUIRUPDQFHDVPHDVXUHGE\PHWULFVVXFKDVDYDLODELOLW\RUPLVVLRQGHSHQGDELOLW\
DQGRUDUHGXFWLRQLQLWVOLIHF\FOHFRVW7KHSHUIRUPDQFHRIDWHFKQRORJ\UHIUHVKPHQWDFWLYLW\GRHVQRWQHFHVVDULO\
LPSO\DQLQFUHDVHLQV\VWHPFDSDELOLWLHVDQGRUSHUIRUPDQFHLQVSHFLDOFDVHVLWPD\FRQYH\DVOLJKWUHGXFWLRQDV
ZKHQHOHPHQWVDUH LQFRUSRUDWHGWRGHOLYHUQHZIXQFWLRQDOLWLHV LQUHVSRQVHWRQHZXQIXOILOOHGUHTXLUHPHQWV7KH
LQFRUSRUDWLRQ RI WKRVH QHZ HOHPHQWV PD\ IRU H[DPSOH LPSO\ WKDW PHWULFV VXFK DV RSHUDWLRQDO DYDLODELOLW\ RU
PLVVLRQ UHOLDELOLW\ GLPLQLVK 7KXV YDULDWLRQ LQ FDSDELOLWLHV RU SHUIRUPDQFH JRHV IURP  WR  EHLQJ  VOLJKW
UHGXFWLRQ  QR HIIHFW  VOLJKW LQFUHDVH  PRGHUDWH LQFUHDVH DQG  VXEVWDQWLDO LQFUHDVH )RU LQVHUWLRQV RI
WHFKQRORJ\WKHUHLVDQLQFUHDVHLQOLIHF\FOHFRVWZKHUHDVLQXSJUDGHVRULPSURYHPHQWVPRWLYDWHGE\IXQFWLRQDO
GHILFLHQFLHVDQGRUPDUNHWREVROHVFHQFHDUHGXFWLRQLQOLIHF\FOHFRVWVKRXOGEHH[SHFWHG7KHUHIRUHWKHYDULDWLRQ
LQOLIHF\FOHFRVWLVPHDVXUHGLQDSRLQWVFDOHIURPVLJQLILFDQWLQFUHDVHWRVXEVWDQWLDOUHGXFWLRQ
LLL5DWLR ,PSURYHPHQW WR5LVN 6XE6WHS:LWKERWK WKH ,QKHUHQW5LVN ,QGH[ DQG WKH ,PSURYHPHQW ,QGH[
PHDVXUHG LQ WKH WKUHHGLPHQVLRQV FDSDELOLWLHV SHUIRUPDQFH DQG OLIHF\FOH FRVW WKH5DWLR RI ,PSURYHPHQW WR
5LVN 5,5 LV FDOFXODWHG 7KLV 5,5 DOORZV WKH UDQNLQJ RI WKH LGHQWLILHG RSSRUWXQLWLHV EDVHG RQ WKHLU H[SHFWHG
FRQWULEXWLRQ DQG WKH DVVRFLDWHG ULVN WKHKLJKHU WKH H[SHFWHG LPSURYHPHQW DQG WKH ORZHU WKH ULVNSRVHGE\ WKH
DFWLYLW\ WKH EHWWHU 7KLV LV D SUHOLPLQDU\ SULRULWL]DWLRQ WR EH UHILQHG ODWHU RQZLWK WKH DFWXDO FRVW RI DQG WKH
WLPHVFDOHVDVVRFLDWHGZLWK WKH LPSOHPHQWDWLRQRID WHFKQRORJ\UHIUHVKPHQWRSSRUWXQLW\7KHDYHUDJHRI WKHVL[
IDFWRUVWKDWGLFWDWHWKH,QKHUHQW5LVN,QGH[LVFDOFXODWHGDVZHOODVWKHDYHUDJHRIWKHWKUHHIDFWRUVWKDWGHILQHWKH
,PSURYHPHQW,QGH[7KHLUUDWLRLVWKHQFDOFXODWHGDQGILQDOO\WKHODVWFROXPQVKRZVWKHUDQNLQJRIWKHFRQVLGHUHG
752VZLWKRSSRUWXQLWLHVZLWKODUJHUUDWLR,PSURYHPHQW5LVNUDQNLQJKLJKHU
LY&RVWRIWKHWHFKQRORJ\UHIUHVKPHQWDFWLYLW\6XE6WHS7KHFRVWRIHDFKSRWHQWLDOWHFKQRORJ\UHIUHVKPHQW
RSSRUWXQLW\&752LVJLYHQE\WKHVXPRIWKHFRVWVRIDFTXLVLWLRQRIWKHQHFHVVDU\HOHPHQWVWKHLQWHJUDWLRQHIIRUW
WKH SHUVRQQHO WUDLQLQJ FRVW WKH V\VWHP UHFHUWLILFDWLRQ FRVW LI DSSOLFDEOH DQG WKH XQDYDLODELOLW\ FRVW LI
DSSOLFDEOH7KHFRVWRIXQDYDLODELOLW\PD\EHFRPSXWHGDVWKHV\VWHP
VOLIHF\FOHFRVWRYHUWKHQXPEHURIGD\V
WKDWLWZLOOEHXQDYDLODEOHDVDGLUHFWFRQVHTXHQFHRIWKHLPSOHPHQWDWLRQRIWKHWHFKQRORJ\UHIUHVKPHQWDFWLYLW\,W
LV LPSRUWDQW WR FRQVLGHU WKDW LQ RUGHU WR FRPSDUH WKH FRVW UHVXOWV RI WKH GLIIHUHQW DOWHUQDWLYHV RQ WKH VDPH
HFRQRPLFEDVLVLWLVQHFHVVDU\WRGLVFRXQWWKHYDOXHVREWDLQHGDVRIWKHGDWHLQZKLFKWKHDQDO\VLVLVFDUULHGRXW
Y5DWLR&RVW5,56XE6WHS7RIXUWKHUILOWHUWKHOLVWRISRWHQWLDOWHFKQRORJ\UHIUHVKPHQWDFWLYLWLHVUDQNHGVR
IDU DV SHU WKH 5DWLR ,PSURYHPHQW5LVN 5,5 WKH FRVW RI HDFK DFWLYLW\ LV GLYLGHG E\ LWV 5,5 WR \LHOG D UDWLR
&RVW5,55&57KHOLVW LVRUGHUHGWRSGRZQZLWKWKHORZHUWKHFRVWSHUXQLWRI,PSURYHPHQWULVNWKHEHWWHU
6RPHWLPHVWKHFRVWILOWHUPD\PRGLI\WKHSULRULW\SRVLWLRQLQWKHOLVW
YL 7LPHVFDOHV 6XE6WHS  )RU HDFK FRQVLGHUHG RSSRUWXQLW\ WZR DVSHFWV UHJDUGLQJ WLPHVFDOHV KDYH WR EH
FRQVLGHUHG WKH WLPH UHPDLQLQJ WLOO WKH QH[W DYDLODEOH ZLQGRZ RI RSSRUWXQLW\ OLNH DQ RYHUKDXO RU DQ\ RWKHU
SODQQHG DFWLYLW\ WKDW LPSOLHV V\VWHP XQDYDLODELOLW\ DQG WKH WLPH UHTXLUHG WR DFWXDOO\ LPSOHPHQW WKH DFWLYLW\
7DNLQJDGYDQWDJHRIZLQGRZVRIRSSRUWXQLW\LQZKLFKWKHLGHQWLILHGRSSRUWXQLW\FDQEHPDWHULDOL]HGZLOODYRLGD
ODUJHH[WUDFRVWLQWHUPVRIV\VWHPXQDYDLODELOLW\
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2.7. Rank Detailed List (Step 7) 
2QFH WKH SURJUDP 2IILFH KDV HYDOXDWHG DOO WKH WHFKQRORJ\ UHIUHVKPHQW RSSRUWXQLWLHV LQFOXGHG LQ WKH /LVW IRU
'HWDLOHG$VVHVVPHQWWKHUHVXOWLVWKH5DQN'HWDLOHG/LVW7KLVOLVWLVWKHQVHQWWRWKH6WHHULQJ&RPPLWWHH
2.8. Prioritized Proposals List (Step 8) 
7KH 6& UHFHLYHV WKH 5DQN 'HWDLOHG /LVW FRQWDLQLQJ WKH WHFKQRORJ\ UHIUHVKPHQW RSSRUWXQLWLHV WKDW DUH
UHFRPPHQGHG IRU LPSOHPHQWDWLRQ LQ GXH RUGHU 7DNLQJ DJDLQ LQWR DFFRXQW VWUDWHJLF SROLWLFDO RU ILQDQFLDO
FRQVLGHUDWLRQVWKH6&PRGLILHVWKHOLVWDVDSSURSULDWHZKLFKEHFRPHVWKH3ULRULWL]HG3URSRVDOV/LVWWKDWLVVXEPLWWHG
WRWKH&XVWRPHUIRUWKHLUFRQVLGHUDWLRQDQGILQDOGHFLVLRQ
(QKDQFHGV\VWHP
VUHVLOLHQFH
7KH LQLWLDO UHVLOLHQFH RI D V\VWHP LV GLFWDWHG DQG FRQVWUDLQHG E\ LWV GHVLJQ ZKLFK HQFRPSDVVHV WKH V\VWHP
DUFKLWHFWXUHWKHFKDUDFWHULVWLFVRIWKHLQWHJUDWLQJHOHPHQWVDQGWKHLQWHUIDFHVEHWZHHQWKHP$VWKHRSHUDWLRQDOOLIH
XQIROGVQHZQHHGVZLOODULVHDQGVRPHZLOOGHPDQGFDSDELOLWLHVWKDWWKHV\VWHPZLOOQRWEHDEOHWRUHQGHULQFXUULQJ
WKHQLQ WKHPHQWLRQHGFDSDELOLWLHVJDS7KHLPSOHPHQWDWLRQRID WHFKQRORJ\UHIUHVKPHQWSURJUDPWRPLWLJDWHVXFK
JDSZLOODOVRHQKDQFHV\VWHPVUHVLOLHQFHDVGHSLFWHGLQ)LJ
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







)LJ,QIOXHQFHRIWKHWHFKQRORJ\UHIUHVKPHQWSURJUDPLQWKHV\VWHP
VUHVLOLHQFH

5HVLOLHQFH LV WKH FDSDELOLW\ D V\VWHP KDV IRU FRSLQJ ZLWK FKDQJHV 6LQFH WKH PDMRULW\ RI WKH FKDQJHV WKDW
HYHQWXDOO\ZLOOEHQHHGHGZLOOQRWEHIRUHVHHDEOHE\WKHWLPHWKHLQLWLDOUHTXLUHPHQWVDUHVHWDQGWKHGHVLJQRIWKH
V\VWHPLVIUR]HQDWHFKQRORJ\UHIUHVKPHQWSURJUDPGXULQJWKHRSHUDWLRQDOOLIHRIWKHV\VWHPZLOOEHLQVWUXPHQWDO
7KH XSGDWH XSJUDGH DQGRU LQVHUWLRQ RI QHZ WHFKQRORJLHV ZLOO QRW RQO\ KHOS WKH V\VWHP FRSH ZLWK WKH QHZ
UHTXLUHPHQWV WKDWPD\DULVHEXWZLOODOVRHQDEOH LW WREHWWHUKDQGOHQHZIXWXUHUHTXLUHGFKDQJHV6SHFLILFDOO\ WKH
LQFUHDVHLQV\VWHP
VUHVLOLHQFHZLOOEHGXHWRDFRPELQDWLRQRIPRGLILHGV\VWHP
VDUFKLWHFWXUHDVLWZLOOLPSURYHWKH
SHUIRUPDQFHRIWKHV\VWHPDVZHOODVLWVQRQIXQFWLRQDOFKDUDFWHULVWLFVDQGQHZWHFKQRORJLHVLQVHUWHGLQWKHV\VWHP
ZKLFKZLOODOVROHYHUDJHWKHFDSDELOLW\RIWKHV\VWHPWRZRUNWRJHWKHUZLWKRWKHURQHVDQGEHORQJLQJWRDV\VWHPRI
V\VWHPVZLOOPHDQDKLJKHUUHVLOLHQFHDVFHUWDLQQHHGVPD\EHKDQGOHGE\RWKHUV\VWHPVRIWKHQHWZRUN
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&RQFOXVLRQV
5HVLOLHQFHLVDPXFKQHHGHGTXDOLW\DWWULEXWHLIV\VWHPVDUHWRHIIHFWLYHO\DQGHIILFLHQWO\VDWLVI\RYHUWKHLUORQJ
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